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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finaUty of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 12/08/10 has been entered. Claims 1-21 are 
currently under examination on the merits. The previous 1 12 2nd paragraph rejection is 
withdrawn due to applicant's amendments. The previous 112 1st paragraph rejection is 
withdrawn due to applicant's arguments (See Response to Arguments below). 

Examiner's Note 

2. The use of produce-by-process limitations has been noted in claim 1, such as, for 
example, "electrospun." Even though a product-by-process is defined by the process steps by 
which the product is made, determination of patentability is based on the product itself. In re 
Thorpe, 777 F.2d 695, 227 USPQ 964 (Fed. Cir. 1985). As the court stated in Thorpe, 777 F.2d 
at 697, 227 USPQ at 966 (The patentability of a product does not depend on its method of 
production. In re Pilkington, 411 F.2d 1345, 1348, 162 USPQ 145, 147 (CCPA 1969). If the 
product in a product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different process.). 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1, 2, 17, 19, 21 rejected under 35 U.S.C. 102(e) as being anticipated by Senecal et 
al (U.S. 2001/0045547). 

5. Regarding claim 1 , Senecal discloses an electrospun nanofiber made by spinning fiber 
precursor material (polyacrylonitrile) doped with optical materials (photo reactive compounds) 
into the solution before spinning (i.e. precursor materials) ([0023]). 

6. Regarding claim 2, the fibers produced are polymeric (polyacrylonitrile) ([0023]). 

7. Regarding claim 17, the fibers are used in an energy conversion system (i.e. disclosed as 
being photoelectrically converting, [0023]). 

8. Regarding claim 19, the fibers are laid down on a surface to create a non- woven fabric 
([0023]). 

9. Regarding claim 21, the optical material or optical precursor (i.e. the photoreactive 
compound) is incorporated into the solution before the electrospinning ([0023]). 
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Qaim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

12. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

13. Claims 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Senecal et al. 
(U.S. 2001/0045547) as applied to claim 1 above. 

14. Regarding claims 9-14, Senecal discloses that the amount of optical agent (photoreactive 
compound) is added at 10-60% which overlaps a portion of all the claimed ranges ([0023]), 
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While this does not exactly match the claimed ranges, one having ordinary skill would have 
found it obvious to have adjusted the amount of photoreactive compound in the solution to 
control the concentration of the compound in the fibers and thereby control the concentration of 
the compound in the resulting fiber membrane to optimize the degree of photoreactivity while 

minimizing costs. 

15. Claims 1-5, 7, 8, 15, 17-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goldstein et al. (U.S. 5,356,487) in view of Winter et al (U.S. 3,846,527) and further in 
view of Dzenis (U.S. 6,256,333). 

Regarding claim 1, Goldstein et al. discloses a ceramic burner which utilizes a variety of 
inorganic fibers containing various rare earth compounds (See Abstract) to emit infrared 
radiation as a thermophotovoltaic device (C2, L5-15). The fibers are disclosed as being 
nanometer fibers (C5, L30-C6, L5) and smaller diameter fibers (less than one micron) are 
disclosed as being preferred because they heat and cool more rapidly than larger fibers. 

Goldstein discloses that one way of producing these fibers is to coat inorganic fibers with 
a solution containing the optical metals (C5, L50-C6, L5). However, Goldstein does not disclose 
using the optical compounds in a solution (as precursors) to form the fibers themselves. Winter 
discloses that inorganic fibers containing rare earth metals (like those used in Goldstein) can be 
produced by incorporating the metals into a polymeric solution and spinning the solution to form 
fibers and then heating the fibers to turn the polymer into inorganic material (See Abstract, C2, 
L55-65, C3, L30-C4, L35). Hence it would have been obvious to have incorporated the metal 
particles into the fibers rather than coating the already formed fibers with a solution because to 
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do so would reduce the number of steps required to make the fibers and would incorporate the 
metal compounds throughout the fiber more efficiently and uniformly. 

Goldstein and Winter do not disclose that the fibers be electrospun; however, Dzenis 
discloses that when small size fibers are called for (as in Goldstein, C5,L50-C6, L5) the new 
technology of electro spinning can be used to spin the polymer solution in the presence of a high 
voltage electrical field which helps to elongate and accelerate the solution and produce fibers of 
a very small diameter (5 nm-5000 nm) (C8, LlO-40). Hence one having ordinary skill would 
have used the electrospinning process, as taught by Dzenis, to spin the doped solution containing 
the optical metal rare earth elements, as taught by Winter, in order to make the inorganic rare 
earth containing nano-fibers, which were called in Goldstein. 

Regarding claim 2, the fibers disclosed by Winter are polymeric and also carbon fibers 
and ceramic fibers in that they are polymeric before they are heated but then become carbon 
fibers with ceramic particles after they are heated (C5, LlO-40). 

Regarding claim 3, 4, 5, titanium oxide and rare earth metals and their oxides (among 
others) are the metals disclosed to be doped into the solution before spinning (C5, LlO-35). Rare 
earth metals include europium and gadolinium (among others). 

Regarding claim 7, 8, 15 and 20, the rare earth metals used in Winters (C5 LlO-35) 
inlcude some of the specific rare earth metals called for in Goldstein (C5, L50-C6, LIO) which 
are disclosed in Goldstein are producing a measurable IR emittance when exposed to thermal 
energy (C2, L5-30). 
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Regarding claims 17-19, the use of the fibers in Goldstein involves stacking the fibers 
into a layer thereby forming a fabric (C5, L30-50) for the overall use as a thermophotovoltaic 
energy conversion device (C2, L5-30). 

Regarding claim 21, the optical materials (rare earth oxides) of Winter are incorporated 
into the polymer spinning solution prior to being spun (See Abstract, C2, L55-65, C3, L30-C4, 
L35). 

16. Claims 6 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goldstein et al. (U.S. 5,356,487) in view of Winter et al (U.S. 3,846,527) and further in view of 
Dzenis (U.S. 6,256,333), as applied to claim 1 above, and further in view of Rubinstein (U.S. 

3,881,962). 

Regarding claims 6 and 16, modified Goldstein does not disclose a catalyst however, 
Rubinstein discloses catalysts can be added to ceramic burners which allow for releasing of 
energy at much lower energies with the fuel air mixture reacting with the catalyst to release heat 
(C5, L15-60). Hence it would have been obvious to have utilized these ceramic materials with 
the metals in Winter in order to reduce the temperature at which energy is released. Regarding 
the chemical sensor limitation, the burner of Goldstein is already (and would still be with the 
ceramics of Rubinstein) a chemical sensor in that it reacts to a fiiel air mixture at the correct 
temperature (Goldstein, C2, L5-20). 

17. Claims 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Goldstein et 
al. (U.S. 5,356,487) in view of Winter et al (U.S. 3,846,527) and further in view of Dzenis (U.S. 
6,256,333), as applied to claim 1 above, and further in view of Milstein (U.S. 3,881,962). 
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18. Regarding claims 9-14, Goldstein does not disclose the ranges as instantly claimed; 
however, Milstein discloses that for ceramics which emit IR energy in the presence of heat, a 
mixture of ytterbium and aluminum (ranging from 0-90% ytterbium) can be used to produce 
different levels of efficiencies, with different mechanical properties for certain types of 
photodetectors (different rare earth metals being able to be used in place of Ytterbium) (C3, L50- 
55, C4, Ll-15, C4, L55-67, C5, Ll-10). Hence it would have been obvious to have altered the 
mixture of the optical rare earth material to the other fiber material in order to control the 
efficiency of the material with different types of photodetectors and to balance the photoemission 
properties with the mechanical properties. 

Response to Arguments 

19. Applicant's arguments of 12/08/10 are considered moot in light of the new grounds of 
rejection presented above. Arguments which are still deemed valid are addressed below. 

20. Applicant's arguments against the 112 1^' rejection in the previous office action are 
persuasive. Accordingly, the examiner will take support for the optical precursor compound to 
derive from the general "optical materials" being incorporated into the solution. Hence any 
material added to the solution is considered a precursor in that it later becomes part of the fiber. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL B. NELSON whose telephone number is (571) 270- 
3877. The examiner can normally be reached on Monday through Friday 6AM-4:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on (571) 272-1206. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from liie Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you vi^ould 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MN/ 
02/18/11 

/SOPfflE HON/ 

Primary Examiner, Art Unit 1798 



